INTRODUCTION
The Brazilian electric system consists largely of 'clean' energy derived from hydroelectric sources. Consequently, careful analysis of the river systems and their temporal variation patterns is a requisite to management of Brazilian energy supply and economy. Significant changes in seasonality and quantity of streamflow in a reservoir are highly relevant to production of hydropower, and they can be intensified by changes in the climate system leading to problems for the planning, operation and viability of hydroelectric power stations (Harrison et al. ) .
This has led to higher demand from the public and private sectors for climate information relevant to regional and local decision-making at short, medium and long timescales. Accurate predictions/projections of climate variability and changes can increase the efficiency of energy planning and minimize the potential impacts on the availability of energy supply on the economy (Quiggin ; World Bank ). The expansion of the electrical power supply must be fitted to the projections for energy consumption by considering the appropriate levels to ensure the supply at the lowest possible total cost (Marengo this increases the vulnerability of the hydrosystems and accentuates the fresh water scarcity.
The river basins relevant to the Brazilian electricity sector are regions with high spatial and temporal variability of precipitation (Reboita et al. ) , driven by diverse rainfall-generating systems. Variability and climate change have been the subject of discussions and scientific research worldwide in order to understand both its occurrence ( The results and discussion section is followed by the conclusion and remarks.
NATIONAL INTERCONNECTED SYSTEM (SISTEMA INTERLIGADO NACIONAL)
The river basins monitored by the National Systems Operator (Operador Nacional de Sistemas) are shown in 
METHODOLOGY
The methodology of this study is divided into three steps.
First, we obtained the potential evapotranspiration from the models of the IPCC-AR5 using the Penman-Monteith method. Next, monthly precipitation time series were obtained from the models for the basins of interest using interpolation on a grid of pre-defined points in each basin for subsequent statistical correction for bias removal using the gamma distribution function. Finally, streamflow projections were computed by using the Soil Moisture Accounting Procedure (SMAP) hydrological model with input data from the evaporation and the bias-corrected precipitation. Thus, from the estimation of the evaporation, precipitation and flow variables, it is possible to quantify the sensitivity of the supply to the climate variability and change.
Observational data
The observational database was used as a comparison for future climate projections from the University of East Anglia/Climate Research Unit (CRU) (New et al. ) .
This dataset corresponds to monthly precipitation from 1901 and 1999 with a spatial resolution of 0.5 × 0.5 degrees for the continent (CRU TS 3.0).
IPCC-AR5 models
Monthly data from the IPCC-AR5 global models simulations are considered in this work. For this experiment, only models that had the maximum and minimum temperature of the air were used because the calculation of the potential evapotranspiration suggested in this work is only possible with this information. Several models from research centers worldwide that contributed to the AR5 report are listed in Table 1 . These models were forced by observed concentrations of greenhouse gases during the 20th century (historical simulations). Additionally, sets of projection simulations with emission scenarios of these gases (representative concentration pathways, RCP) to 21st century were also performed (RCP simulations). These scenarios are related to total radiative forcing in 2100. This work analyzes the RCP4.5 and RCP8.5 projections, which assume an increase in radiate forcing of 4.5 and 8.5 W/m 2 by the end of the century relative to pre-industrial period.
Scenarios for the 21st century
The RCP4.5 and RCP8.5 scenarios are considered for the evaluation of the projections for the 21st century for the Brazilian hydropower sector. Ten models were considered for the RCP4.5 simulations, whereas for RCP8.5 projections 14 models were utilized. This scenario is considered the most pessimistic for the 21st century in terms of greenhouse gas emissions, and is consistent with a scenario lacking policy change to reduce emissions, rapid increase in methane emissions and heavy reliance on fossil fuels (Riahi et al. ) .
The SMAP model
The SMAP rain-streamflow model ( followed by manual refinement of trial and error. The aim of use Solver tool was to maximize the Nash-Sutcliffe effi- IPSL-CM5A-MR shows increases over Sobradinho in the 
CONCLUSIONS
We performed an analysis of streamflow projections on the main basins of the Brazilian hydropower system using data from the IPCC-AR5 models under RCP 8.5 and RCP 4. This kind of action could create a positive global warming feedback and intensify the impacts on the whole earth system, and, consequently, over the country.
The divergences of the projections of the IPCC-AR5 global models demonstrate that there is a high level of uncertainty in these projections. This information defines ranges for possible future flow scenarios in the Brazilian hydro sector, and it can be used for the adoption of policies and management.
Obviously, projections with less uncertainty would be more interesting for decision makers. However, the projections of the IPCC-AR5 models for this region are not clear.
Robust strategies must consider the uncertainties in the current level of knowledge.
